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(54) ELECTRIC FIELD CONTROL DOUBLE 

REFRACTION EFFECT TYPE LIQUID CRYSTAL 
DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To prevent colors from changing at every 
visual angle. 

CONSTITUTION: This electric field control double 
refraction effect type liquid crystal display device consists 
of first and second substrates 16, 18 facing each other, 
electrodes 21 and oriented film 22 provided on the inside 
surface of the first substrate 16, electrodes 24 and 
oriented film 26 provided on the inside surface of the 
second substrate 18 and a liquid crystal 20 inserted 
between the first and second substrates 16, 18. The 
oriented film 22 of the first substrate 16 and the oriented 
film 26 of the second substrate 18 are subjected to an 
orientation treatment by segmenting these oriented films 
to microregions in units of the size of one picture element 
or below so that the inclination directions of the liquid 
crystal at the time of impressing a voltage are opposite 
from each other in the microregions. 
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mAstcfej^t-r -s c t &m±-rz% s £ ^ tc-r * c t 
is^ios«cDrtffiici9:tt^nfcmffi2 iRycgs^2 
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[ff^js i ] mi w% 2 o»mr *«« (i6, i 
8) t, fiaBioassortffiKKJtsnfcM (21) 

frXSmfaWi (2 2) fc, »IB2©aE«oC3ffifi:l9:W , 6n 

ftnm (24) r^efr]* (26) t, tt»iatfiB2 
©s«©iHic#Aaft&tta (20) t&zfcz. m# 

©gEftflU (2 2) ftDWII 2 OS«<DBE|pJJK (2 6) ** 
lB*0^:#3rBlT©*ffiTa/h^:fl(« (A, B) tcE 
^•bTBBlRlffiasn. Rft/hftffi« (A, B) 

So 

2 1 ©s«cosef6]a (22) arxBE» 
2 09S«©E(fi]JK (2 6) ^-tn-^najiixTSitsti 

/t~F«ffl'Jc0ffi[6mjf (5 1) <h±SffiiJ©BE(Bj»« (5 
3) &*5ftQ. tfLhMttOEfflttJI (53) *tR«/h 

Bffl'Jc9SH|S]«)l (5 3) RtfRTJifl«©ElRJttJi (5 

1) ^ra^fc^tr^^sn. Kffi 1 ©*«©BBr6]M (2 

2) -BOm®, 2 ©S1£©BSr6]|gl (2 6) ©#^iCfct,> 
T, &&1ft/hftffltt (A, B) K*W*«»©iH t or 

(B, A) lc*tt*ttao4HFor^;PhtS!»i<5J: 

[»*JS3] ttffiA^t. **5?=7xEiaia«ata, d 
sfc* 1 (ciHtEom^jp^ja 

&TSMK£lttllSj*S«. 
[«*q|4] Kfff 1 RtflfS 2 ©S1£©— ^ICTFTR 

[0 0 0 1] 

[Ki*±©?ijffl#i?] *«M»iBiin«jEfc*i;T«»o 

[0 0 0 2] 

[#t*©&ffi] isaa^gBte. -*f©*ti*i-r<5*iR© 
m tc&a x t jtasa/t * jua> s fc * . —^©#57. 



3«fc5tcBSB£n*. 

[0 0 0 3] 4-B«ffl*nTtr»««aa*8«tty-f x 

[0004] H^7?7?ao«a^tfiT 
to -6. sa^sa smears saw* 

<AD-r^S«t-5lCi^5. Z.(D ft®, WlW.%<DtiLW\zJ: 
[0 0 0 5] lOip^'M^h^f-^lOMS 

sa«©£a#tt©H«ji£&»ft-rafc«>K:. ensues 

4-5 7 5 4#&«-*4*BIIIB6 3- 1 0 6 6 2 4#&« 
1 iS^rtTi&a©:fr^ ©Kfa7j|p]©g&-2> 2 t3© 

[0006] y-r * h^v^-y 

*7 (GH) ttASwgB'*. «lfMff«JB^MI 
S! (ECB) i£a«*gB#£3. y4J>b*-?9"y9 

^B^«fc5tc:^7— 7<f;^*fflW5i5fi^v>. fi£ 

[0 0 0 7] 
[0 0 0 8] 

a»T8**attaas*Btt. sb 1 Ritts 2 ©*ffoT3g 
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£i6, 1 8 t. isffi i ©*«©i*3ffiUBm&ftfc«« 
2 isctf&[6jBi2 2 San 2 ©assort® KKJtSn 

fcttll 2 4 RtfEftJS 2 6t. MB 1 RtfJB 2 ©Sfio 

*ai«aa*is««c*v»T. ttis i ©a«©EiaiDi 2 2 

KcmfR 2 ©««©EGlJK 2 6^1 H!*c!>**3£rF© 
#teT*/hfc«*A. BlcE^UTEGlfflSSft. MR 
/.h&tR«A, B {C*31/iT*JIEPiDB#©^SO«^[6]^ 
2 H i C S *f \Z -5 <k O t £ b Z. t £ ft®. £ T -5 © T tb 
5. 
[0 0 0 9] 

HtUB] ±f5LfcfllBKiC*l/iT«, ffl 1 ©S«©Eftflfl 
Stffelg 2 ©««©IEiaill3i««/hJiiH«lcK»LTElRl 
JfflS^n. tt/httHMA. BK43V»T*ft©S£*±a«* 

t«. ^/h&^«A, Bo%#gBS^«e> til o& writ 
trttttaa©^ ««s»*racsc-6±*»a c t t«fc g« 

tt. Eft©#f'Jtei&ffl7^W5<h*&v>. 

a, b o«»aKwi>otti wnwiS'hftiiWA, b 
£s o ftttsftttwaofecwosB 2 <v&%.tfm 3 ©e, 
dne.©^2©-g < 5.y:m3©6ttJtja'g,tc<k 

[0 0 10] 0ft* 1 ©S«©E|p]Bi 2 2&tfI£S?S 

2 ©£«©Efflflt 2 6 ftt*-n-?*lflMi LTRtf 5ft&T 

jnB'j©Ei*rt*ii 5 1 £±.mm<z>m&mm 5 3 t^e,/* 

aTZZoizsV? ft, te±H#J©E|P]W® 5 

3 RtfBTFJI«©K6l*fJi 5 l5i*PJ«fC5fcf>^S*l. 
!£SSi 1 ©*«©EGJ« 2 2 ft.Ztmn 2 ©S«©ErS]J8l 2 

L. »/hftEftM3£#^£fr5;i£#-e£-3. 
[0 0 11] 

«f3»*a (ecb) jH,ss8i©si/wno*i 

U 0 2ttC©«SA^H 0 ©8P#¥MfflHT£*. El 

iSL^ia2ic*3ViT. sa;u;noit — *r©2«D!te 

#7XS«16, 1 8©miC*«2 0*#ALfcfc®T!' 

«ft2 0tt*^y*ttfi£«JHUT^4. HI* 
L^t^3tJK^e>©Jttt5cEP I O^^MS/t^^ 1 0IC 

ftOSfil 6£TSS<i:D*tf. m^#ffl>J©aS«l 8 £± 



[0012] T3S4S 1 6 ©1*3® \Z\t I T 0©HPHm£& 2 
lRtfgElp]J»2 2iWt6n, ±*«1 8©l*3®Ctt* 
11«2 4RDCgS[fi]«2 6 3W»tt6n*. T»S 1 6 C 

iatte>nfcBi3Sitffi2 1 ttT^x-i' h'j^xms&ic 
-r > 3 oRtxy- h;u7^f >3 2 mmnu2 

Hiflh7>yX^ (TFT) 3 4^lTr-^ 

>3 osyy-h/UM>3 2 icMsns. 

IMS2 l4>Tfllcti*St#ttff3 6**tttt&n 
■5. 

[00 13] 11M2H ECBSMSSiBO^ 
Jl^v^TXEftSJ©^!!^ 0©#J£*-ri!T& 

S« 1 6 ©EftSI 2 2 Rtf±3Sl£ 1 8 ©EftK 2 6 (4* 

JE£BMnLT^frV*tfcffi (HI, A) T«. Sill©?*^ 
teTSS 1 6 ©EfaSI 2 2 K^iSS 1 8 ©BEftJ* 2 6 

tmmft\zm&\L. «jE£TOnT£ (hi. b> t. 

aa®4H t »4T*« 1 6 ©EftM 2 2 fttf±Sffi 1 8 © 

[0 0 14] #f£$n?te, 1 LT8Mn&8J 
* ARtf«/h&«« B b . A t»S 

ffi*Bi-CEfc]:K!g*»fcS-a-T^*. fc/cb. Elfil« 
3js ; E>'^7'XE[B]M©aa2 0 ©S 

[0 0 15] «/h&«ttA. B©S3e0««H3 
nxirJ*. H3Tfi. «/h&««A, B«. ®3ii«ffi2 

1 ©fatS^^^ii^^&^wMfflw^-^/^x^-f > 

mmm.®2 1 ^iricw^j:^ ty- K/u^-f > 
3 o tw-mzx t>5-f y^icfftttsns. ^©.tvc. 

«/h»:*«A. BIS li®5it£JtMii:bT. W^Bli 

[0 0 16] «/jN^:fli«A. B©KfRrtKSM:Sfc&-fr* 
fc*. TISSl 6©M2 2RZJC±S«1 8©E(6]M 

2 6«^C©<t-5ICE(6]iD ! a*tlfc 1 b©T*-5. ±fetfe 
«t 5 (C TiSS 1 6 ©ErtK 2 2 S.^ss 1 8 ©EIb] 
12 6tt*¥Elfll»*«fi6ffl*n4. HJ£^JT«. 
MmA, B ©€•>!? (C*3V>T. TSfil 6©E[6]M2 2© 
ifi^Ctao^W/l'^ h t±Sfi 1 8 ©EfaJSI 2 

6 ©ia^©aa©»T©^ , i/5 i Ji' h*Wi^«fc^ \zu-2 

[0 0 17] H 2 fC7K$tl^> «t-5 IC. T2SS1 6©ErS] 
JM2 2Stf±lSl 8©E[p|M2 6«. -etl-fn. 
ITSit^tltTIfflJWffilfilttlS 1 i±Jfffl'J©Eft» 
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ms 3 tfr$uz>. ±mm<D&fattm 5 3 

&^«AXteBiC#;£T&BilP^£*T3. fot, ± 
B$J©SS|SmB5 3©&3<b£3Tte^©8Sft$!LII/Wl£ 
S2 0i:fffflL, ±BflJ©6Efr#B5 S^MPgimi^ 
©T!cSffiT-5TBffl'Jz>El»]*tB 5 1 cDgSftaag^JI 
2 0 tCf£fflT£. 

[0 0 18] TBfljOKfSJttB 5 1 £±BfflJ©BE[6mB 
5 3 tfr£,tzZ&ftm2 2, 2 6li*ffl±^l;bTM 

it-mB 5 1 x.tf±mmv>&ftttM 5 3 ^«Mtc^ti^n^ 

IpIW (MSAT-L 0 2 8 (BSfc^SS) 30 rt^ft 
D, ±®#J©ffi[S]Wf 5 3tt*r&^©BEf6]# (#J;U;fJ 
ALS-2 19 (B*^fiE=fAS) ^) fr<E>&3. & 
IC. ±BffliJ©SEr6]W)l 5 Z<D±.\ZU'J7, bSrM^U 

ti^^iL. -?-i-C±JH8'J©g5l6]«S 5 3 £Xu/3=- 

fz'&T\ TBfflCDBEftfctB 5 1 Rtf JhJf #J©iei6mJI 5 
3^lRlB#(C7b*>^-r^. 

[0 0 19] ^T, ±Bffl'J©BErRJ**B 5 3. Rtf±B 
#J<£>E|pH*B 5 3©liPg|5;^6&LBL£:TBflJ£>IE[S]# 
)■ 5 l «|i|i;^-[6](c:^h*>^$tis (12tfe*e* 
'v. H3©^EPR©^f6]) „ y\z>if\Z^D, t!2 0 

I©yi/fJl-hH $£a©#^rtU:BflJ»BElSmB 5 3 

tt!5 3i;gLT^^iwyWh^g (a,) ** 
«4giEta0, TBflJOgBftWB 5 HCgbTH5 
ilffl^l/fJ^ftS (a 2 ) iiaiaiSt&S^i 

[0 0 2 0] S2Tti. «/J^<cffi^ASc43ViT^. 
C0^«. ±Sil 8(DKrSJJK2 6 ©iBffl'JWlSfrttB 
5 3 ^t?TS1Sl 6CDgEftJgl2 2©TBffi'J© 

±Bffl'JOge(S]«B 5 3(Djfi^T«^Sa, tyi/^h 
U TSfil 6 fli!lc7)TBffliJcDgEra**B 5 1 <Z>ifi$T«£i 

[0 0 2 1] Sfc. ^/h&M*£BIC:fc^T«. $tJI£># 
^te. ±S« 1 8 OSEftM 2 6 cDTBffl'JwffifSl^B 5 1 
tC&ftSU 75^^r B TS« 1 6 CDS2f6]« 2 2 (75±®ffiiJ(D 
BEft«B5 3tCjMtT-5<J:-5{;:&oT^&. fi£oT, » 
/h&SfiSBlCii^Tte, ±S«1 8W© 

TB#JWfie(6]«B 5 lWjfc^-rH^SajT^U^l/h 
U TSfil 6ffl'JW±Bffl'J<E>fie[amB5 3Wiff^T(^ 



[0 0 2 2] ClCDi^lC, g&/jNfcffiS£A, BtC&l^T, 

^So^^fSi-r^Sfio^^ro-^wSffii 6 (1 

8) itH^^Sa.T^l/^hb, 

18 (16) ffl>JT(i/hS^ASa 2 T^^hbTH 

l^P^©^©^ (ill 2 CD^EP-C^n* J; 5 \Z7 

[0 0 2 3] t£-=>T. H2lC^^n^J:-5{C. »/h&1» 

OtC&O. »/hfc«*BICi3V>Ttt. »a©:fif5±a«D 

[0 0 2 4] EC B«S*^fa©S*S<)^ffl 

an3»««ta©x-f n'^iMe &fz-rt%\z. asa^ 

*JU 1 0 <D&mft.&g. I tt, 

I = I o sin J 2 0sin 2 (reR/A) 

R = d A nsin 2 <f> (V) T&D. 'J^x— ->a 

[0 0 2 5] @ 1© (A) tC^^n^ck^lC, EPtJDftJE 
at0©£SfcJR«*itt0. HI© (B) tSSttSJ; 
EPJnttBE^J&Ht^te&^fe^t^-S. 141; 

[0 0 2 6] El 5 teSSa/l*^ 1 0 tC I &\tt 

f LT^5. E llia»^*>6!6a/^JH 0S15 
*§"8-£iSU E 2S.Z/E 3tt-€-n-?:*nffija^{C?SfUT 
&-5AS©tiH*^^a^^H 0 5£^i|^?;*LT 

o*a«>«-&*s*i-bT5e«e)enfc ! b©-e*«. 
^rsi^bTfesftsroiaB^e^a^^^n o^a-s 
w>&\z&. 3toaa*fiiTafc«a)i©jp$dRtfl*a 

[0 0 2 7] *%bjt«. a/hft«|*A«)*JlO»?i 

a/jNfe^Bw^aro^tiSVJtcR^^fc, 
i^a, Bic*jtt«seao^©Sf5±^o*(fii«)£TS 
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[0 0 2 8] ft»^K:»UT**ftflE©fi«*»S«a 
*^r- *%BJT«. «/J\fc**A, BCD*#g&£&ae>{C 

ti«/jN*«*A. B*aotfe*t*3t»a»faoe^osB 
r, *»?8t*^Ttt. aA»»c6*«*{i:rs disss 

[0 0 2 9] H6XVBa7tt*«Wfi!)3B2||Jfi«OEC 

B?sa^^a©fiai^-r0-c*5. isa/^n o 

«, — *f ©SlJIIft#7*2£« 16, 18 ©WtCffiS 2 0 
SltAl/tfc©TS5. 6©l*3ll:ttITO© 
HB&^ffi2 1S.^B2|6JM2 2**KJ*&n, ISffil 8 09 
F*J®»ctt#iI«&2 4SsycSEfRjJK2 6**S:WSft-5. Hi 

(0 3) . 

[0 0 3 0] 0 6Rl*0 7tt. ECBSiSSgSOp 

T. DAPEfti!cD?£a2 OcoJS-g-, TS«16C0K(p] 
122 K.DLhS« 1 8 cdEiSjM 2 6 fctSfiEft#/W£JB 

LTHfcH#ffl| (0 6. A) Ttt, ttftO»?ttT«* 

1 6 CDEftSI 2 2 Rtf±S« 1 8 ©EftSt 2 6 iSffS 
SIC (^^^-hDfcf-yir) EfrU ttJE^EpflnTS (H 

6, B) i. «a©i^PJ4T*«l 6 0BEI6IJR2 
_hS«l 8CDEftJBt2 6Kl2#UT««--r*J:'5K:fcS. 

[0 0 3 1] #«9ITtt, ll«*€*tt4:LTa/J^* 
*lARM/jN&itB tC^fiJL. «/J\frffi«A tWbts. 
W&& iTE|Dj«SgSr^c,-erT^-5. SUhfcSU&A, 

B<D&Sttg|3 ic^$nfc^jira^ncr-5c:i*fc^ 
a. «/hfc««A. B©EGittI8S»fcS-&*fc*. T 

mm 1 6 cdbhirjm 2 2 stK±»« 1 8 ommm 2 6 «. 
-tn-en. «Jii/T»tt6nfcT«ffloEift*ta5 1 i 

±®ffl'JcDE[fi]#JI 5 3 i^Ste^,, ±JSffl!©SEl5H*JI 5 
3te— 0©»/hJS;^AX«B{C*fJS-r5.iiOgp$#T 
-5. ffiot, ±Jfffi!|cr>E|6]**JI 5 3 OJStl^Tttf 

<D&fajQ.mtima> 2 0 icfi^ u ±mmv>&fattm 5 3 

[0 0 3 2] TJffflcoElfiJttJf 5 1 li5t>yoj|gf4 
§«-(;:< i cd (^JAfi^u/ VSftSiWBMOAP) $ 
ffifflU ±JSffl4©ElR]*fJf 5 3«7f>i/co^ig$:§(t 



^■T^fe© (WitfBIfl:*«fflRN- 7 2 2) 

■fs. ISjtBfCKi. TJHB'J<z>E|6j1*lf 5 iR^±MffliJco 

kjpj^ji 5 3 &msL, ±mmcom^ium 5 3 <d±iz v 

[0 0 3 3] fct, ±JHWCDEl3l*fJI 5 3(caEM-T-5 

BfflcoEft** W 5 1 CgE«LT^*«[ftttyU'^-;PMf 
t\ S«®Cffit&;£|6l{cE|6|LTt>-S. fBESEPiOL- 

^«B-C«7 r ^;UhttS*f^lCJfet>T*JD, SEo 

C i£l»±T£5 C i«BU<DHi5£^Ji[pI^Tfe-5. 
[0 0 3 4] B8Rtna9tt*fEWO«3*J(6W©EC 
B$£S«^g«©0iJ£*-r0-T&-5. i&a/1*;H 0 
«, -^®8^77lfil 6, 1 8©P H 1iCJSa2 0 
$itAL)S:fcCT$5. TMl 6®rtffil;lil TOO 
IffS2 l&tfE[6)BI2 2**ffl:ttS*l, ±S«1 8 CO 
f*3®tCf4^jl«g2 4S.UlHfp]M2 6^IStte.n^. iSf 

MS2 i h 'J fZM&izmt&znz 

(0 3) . 

[0 0 3 5] ECBjSSSSgI<05 
5. /W7'J»yFS (HAN) CD&a 2 0 CD#J£jjrr0 
ILT. HANE[p]MC0^a2 0 co*£\ — ^ 

©*«©Eft«ctt£BEfa»a^MJaft. 

©Efaflt»Ctt*¥Efa*ir#ttJHSn*. S/££EMJLT 
(0 8. A) Ttt, ScacDtf^te— ^coSffi 
©ElRliKcojfi^Ttt^coErfilJKiSSSiStcElSjU, 

[nl-r^o 5t'>y(c«t0. 7K¥E[6JbT^SMa«^'U 
WI'hL.TH*. m/ESEpJD-r-5> (0 8, B) i, 

oa^f tta«ioEiaittJ8*» e. $ s tc<i^r * <t o \zn. 

[0 0 3 6] WOS6ffi«iRI«k:. cco^M^J-cfc, 1 
■*«r*tti bT«/h&«*A»r«S/h«i:ffi«B (C^fiJ 
b . St/httflW A i«/h34«« B i tE(rI«SI S 
ttl^. flbhttflMA. BCDE(6l«Si : £S^6-&^^ 
T8« 1 6 C0E[6]JK 2 2 RZ/±S« 1 8 ©EftM 2 

6«. ^-n-en. *wbT»Jt6nfcT»ffld©Eiai»ji 

5 1 i±®ffiiJcDEfRlWS5 3 isfcSfc*. ±Jfffl'JcoElp] 
WI5 3tt— OCOa/h^cffi^AXttBIC^JtJ-r-SBaoSB 
Stt*. ffiot, ±®(B'JcDEr6]#® 5 3cr)$,-5iC^> 

■ctt-t©Eisijaa*<«a 2 0 izf^js u. iJffjcoE^w 

153 coSapaPTti^coTfcSai-rsTBiiJcoEf^WB 

5 1 cDEfniJaa^ffia 2 0 (c^/sts. 

[0 0 3 7] T^ffi'JC0E(6]«»5 lte^BEfttt (fiiij^. 



(6) 
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fi*13KBMOAP-$>RN- 7 2 2) £&fl!U ±Jfffl'J<Z> 
Se^WH 5 3 te7k¥SE|5]tt (^JxtflWEAT- L 0 2 8 

^jals-2 19) zmmtz. zom-sizb, ±m 

oT, ±Bffi!l©BS(nJ«a 5 3tc^T^>^S«7K¥lcE 

MTzm&te&mz&KaL. t>-?fr\Z7~l<^)VhTZ>fr 
:/l/3\>Uhb&n. 
[0 0 3 8] ftoT. *JE^EPj!)nbfct^lC(i. *&JiC9 

[0 0 3 9] 01 0\3.*f£Bn<Dm3mffiM<DfcMM<DE 
CB^^S^S§S:^-rBITa5-5„ 0 1 tmWz, MS 

/i*;n ota. -MvmwteX^xmwLi 6, iscra 
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